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epidemiology  of,  16-26,  99-108,  177,  325 
genetic  origins  of,  17 

hyiMthalamus,  adrenal  cortex,  and  sympa¬ 
thoadrenal  system  in,  relative  to  anti¬ 


tumor  resistance,  195-213 
immune  system,  stress  and  aging,  relation¬ 
ships  between,  16-26,  317 
incidence  of 

during  aging,  1-12,  99-108,  216-222 
immunoregulatory  genes  relative  to, 

24- 25 

mathematical  model  of,  101-106 
initiation  of 

genetic  factors  in,  20-21 
role  of  DNA  repair  in,  20-21 
lymphocyte  functions  in,  effect  of  pineal 
gland  and  melatonin  on,  290-298 
oncogene  model  for,  environmental  and  ge¬ 
netic  factors  in,  108 
opioid  prohormones  in,  315 
personality,  and  survival,  22-26 
physiological  control  of,  with  bone  marrow 
cells,  308 

psychosocial  factors  associated  with,  23-24 
relative  to  ethnic  origin,  17 
relative  to  immune  system,  16-26,  195-213, 
317 

stomach,  age-adjusted  incidence  rates  of,  18 
therapeutic  use  of  lymphokines  in,  276-277, 
333 

virus-induced,  relative  to  stress  and  age, 

25- 26 

Cancer  cells,  immortality  of,  329 
Cancer  development  and  aging,  models  of  med¬ 
icine  in,  226 

Cancer  mortality,  comparison  of  Type  A  and 
Type  B  tehavior  relative  to,  24 
Cancer  patients 
elderly,  emotions  in,  4-12 
marital  status  of,  5 

metastatic,  melatonin  treatment  in,  293, 296, 
297.  298 

methionine  enkephalin  treatment  in,  314, 
319 

survival  in,  22-26 
with  parental  loss  in  childhood,  5 
Cancer  prevention 

and  therapy,  natural  killer  cell  activity  in, 
45 

role  of  DHEA  in,  261,  262,  263,  264-265, 
268 

Cancer  prone  behavior 
suppression  of  emotions  relative  to,  8-9 
type  C  as,  7-9,  12 

Cancer  susceptibility,  decrease  of,  in  advanced 
age,  108 
Cancer  therapy 

and  infection  prevention,  Thymolip  and 
Thymex-L  in,  256 

melatonin  as  pineal  hormone  in,  290-298, 
333 
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natural  killer  cell  activity  in,  4S 
skin  reactions  relative  to  administration  of 
mixed-activity  lymphokines  in,  278-279 
tumor  inhibitory  activity  of  bone  marrow 
cells  in,  308 

Cancer  treatment 

and  impairment  of  host  defense  mechanisms, 
274 

lymphokines  in,  274-28S 
interleukin-2  as,  282-28S 
methionine  enkephalin  in,  314,  319 

Carcinogenesis  {see  also  Cancer,  Carcinoma, 
and  specific  disease  and  organ) 
blood  levels  of  1 1-oxycorticosteroids  during, 
197,  199,  201,  202,  206,  207,  209,  210 
catecholamine  metabolism  and  sympathoad¬ 
renal  system  activation  during,  20S, 
212-213 

chemical,  prolongation  of  life  and  inhibition 
of,  213 

free  radical  damage  in,  161-162,  266 
function  of  neurohumoral  systems  in, 
204-205,  208,  209 

Carcinogenic  action  of  estrogens  which  pro¬ 
duce  free  radicals,  266 

Carcinoma  {see  also  Carcinogenesis  and  Can¬ 
cer) 

Guerin,  biochemical  rearrangements  in  hy¬ 
pothalamus  after  transplantation  of, 
197-198,  201 

thyroid,  hormones  and  prohormones  in,  316 

Cardiac  function,  age-related  control  of  thy¬ 
roid  on,  265 

Catecholamine  and  tetrahydrobiopterin  and 
serotonin  metabolism,  interaction  be¬ 
tween,  130-131 

Catecholamine  metabolism  and  sympathoad¬ 
renal  system  activation  during  carcin¬ 
ogenesis,  205,  212-213 

Cells 

B-  {see  B-cells) 

bone  marrow  {see  Bone  marrow  cells) 
brain  {see  Brain  cells) 
effector  {see  Effector  cells) 
interleukin-2  producing,  182-184 
killer  {see  Killer  cells) 
lymphoid  {see  Lymphoid  cells) 

MOPC  104E  tumor  {see  MOPC  104E  tumor 
cells) 

myeloma  {see  Myeloma  and  MOPC  104  E 
tumor  cells) 

natural  killer  {see  Natural  killer  cells) 
neuronal  {see  Neuronal  cell) 

NK  {see  Natural  killer  cells) 

OKT-8,  {see  OKT-8  cells) 
pituitary  {see  Pituitary  cells) 
plaque-forming  {see  Plaque-forming  cells) 


red  blood  {see  Red  blood  cells  and  Eryth¬ 
rocytes) 

senescent  {see  Senescent  cell) 
spleen  {see  Spleen  cells) 
stem  {see  Stem  cells) 
stored,  {see  Stored  cells) 

T-  {see  T-cells) 

Tc  {see  Tc  cells) 

Th  {see  Th  cells) 

Ts  {see  Ts  cells) 
tumor  {see  Tumor  cells) 
white  blood  {see  White  blood  cells  and  Lym¬ 
phocytes) 

Cell-mediated  immune  responses 
after  neonatal  thymectomy,  228-243 
detection  of,  by  delayed  hypersensitivity  re¬ 
actions,  249,  252-253,  255,  257 
Cell  membrane,  potassium  permeability  and 
protein  turnover  in,  relative  to  aging, 
220,  221 

Cell  mitosis,  regulation  of,  by  inhibition  of  rep¬ 
lication,  304 

Cell  removal  during  life  span  of  vertebrates, 
155-166 

Cell  replication,  bone  marrow  regulating  fac¬ 
tors  in,  303,  304 

Cellular  age,  determination  of,  with  in.muno- 
blotting  technique,  161 
Cellular  aging 

and  vitamin  E  deficiency,  effect  of,  on  anion 
transport,  160-162 
mechanisms  of,  159-166,  216-222 
role  of  free  radicals  in,  216-222 
Cellular  calcium  mobilization,  therapeutic 
strategies  relative  to,  173 
Cellular  components,  age-dependent  altera¬ 
tions  of,  220 

Cellular  immunity,  age,  and  age-related  dis¬ 
ease,  255 

Cellular  mechanisms  in  age-dependent  decline 
of  physiologic  processes,  216-222 
Central  nervous,  endocrine  and  immune  sys¬ 
tems,  relationships  between,  313-314, 
315 

Central  nervous  system,  role  of,  in  physiolog¬ 
ical  senescence,  110-214 
Central  processing  and  aging  in  mediation  of 
motor  performance,  111-116 
Cerebellar  involvement  in  motor  tasks,  328 
Cerebellum,  alteration  of,  in  senescence,  1 19 
Channels,  potassium,  role  of  DHEA  in  inhi¬ 
bition  of,  263-264,  268 
Chemical  carcinogenesis,  prolongation  of  life 
and  inhibition  of,  213 

Chemically  induced  tumors,  influence  of  neu¬ 
rohumoral  status  on,  204-210 
Chemotaxis,  medication  of,  192 
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Childhood 

cancer  patients  with  parental  loss  in,  S 
tetrahydrobiopterin  deficiency  and  therapy 
in,  132-133 

Thymolip  and  Thymex-L  in  treatment  of 
immune  system  and  immunodeficiency 
diseases  in,  256 

Cholinergic  and  dopaminergic  reciprocal  in¬ 
hibitory  control,  striatal,  1 10- 1 19 
Chromatogram  of  Thymolip,  230 
Chromosomal  instability 
in  patients  with  AT  gene  and  breast  cancer, 
17 

role  of,  in  initiation  of  cancer,  20-21 
Chromosome  fragility  in  lymphocytes  of  el¬ 
derly,  178 

Chronological  age,  DHEA  as  biomarker  for, 
261,  262,  264,  269 

Circadian  melatonin  production  {see  Mela¬ 
tonin  production,  circadian) 

Clinical  applications  (see  also  Therapy  and 
Treatment) 

of  methionine  enkephalin,  314,  319 
Clinical  depression  relative  to  immunosuppres¬ 
sion,  50-52 

Clomiphene,  effect  of,  on  pituitary  function, 
266 

Coculture  of  lymphocytes  with  MOPC  104E 
tumor  cells,  32-33 

Collagen  metabolism  and  DHEA,  264,  268 
Conceptual  universe,  expanding,  neuroimmu- 
nomodulation  as,  335 

Conditioning,  regulation  of  tumor  growth  by, 
29-41 

Congenital  hypopituitarism 
pituitary-immunodeficiency  state  in,  74-75 
role  of  thymulin  in,  78-79 
Coronary  prone  behavior,  type  A  as,  8-9 
Corticosteroid  action,  effect  of  DHEA  on,  260, 
261,  268 
Cortisone 

acetylcholinesterase  activity  with,  62-65,  69 
effect  of,  on  acetylcholinesterase  in  neonatal 
and  aged  thymus,  59-70 
Courtauld  emotional  control  scale,  1 1 
Cushing’s  syndrome,  tumor  of  thymus  in,  316 
Cytosols,  liver,  role  of,  on  glucocorticoid  re¬ 
ceptor  complexes,  150-154 
Cytotoxic  T  cells  {see  Tc  cells) 

D  ,  receptors,  role  of,  in  behavior,  119 
D,  dopamine  receptors,  loss  of,  during  aging, 
171 

Death  {see  also  Bereavement) 
of  neurons,  role  of  senescent  cell  antigen  in, 
155-166 


DECO  hormone,  neuroendocrine  action  of, 
relative  to  aging,  267-268 
Defense  mechanisms,  host  {see  Host  defense 
mechanisms) 

Defensive-adaptive  reactions,  11-oxycortico- 
steroids  as  indication  of,  197 
Deficiency 

tetrahydrobiopterin  {see  Tetrahydrobiop¬ 
terin  deficiency) 

vitamin  E  {see  Vitamin  E  deficiency) 
Dehydroepiandrosterone  {see  DHEA) 

Delayed  hypersensitivity  reactions,  detection 
of  cell-mediated  immunity  by,  249, 
252-253,  255,  257 

Delayed  skin  hypersensitivity  to  recall  anti¬ 
gens,  252-254,  255,  256-257 
Delayed-type  hypersensitivity  to  recall  anti¬ 
gens,  2-3 
Demographics 

of  age-related  cancer,  1,  2,  99-100 
Depression 

and  DNA  synthesis,  21 
clinical,  relative  to  immunosuppression  and 
metabolism,  50-52 

Developing  liver,  glucocorticoid  receptors  in, 
150-151,  153-154 

Development  and  aging,  alterations  in  gluco¬ 
corticoid  hormone  responses  with, 
148-154 

DHAC  and  MHA,  comparison  of,  in  aging  and 
longevity,  215-222 

DHEA 

and  Alzheimer’s  disease,  263-264 

and  collagen  metabolism,  264,  268 

as  biomarker  for  chronological  age,  261, 262, 

264,  269 

as  buffer  hormone,  physiologic  action  of, 
260-265,  268-269 
as  source  of  sex  steroid,  260,  268 
effect  of 

on  autoimmune  disease,  261,  264,  268 
on  cancer  prevention,  261,  262,  263,  264, 

265,  268 

on  corticosteroid  action,  260,  261,  268 
on  lipid  metabolism,  261,  263,  268 
role  of 

in  aging  and  disease,  260-265,  268-269 
in  AIDS,  264 

in  atherosclerosis,  263-264,  269 
in  diabetes,  261,  262,  264,  268,  269 
in  immune  response,  264-265,  268 
in  inhibition  of  potassium  channels, 
263-264,  268 

in  obesity,  261,  262,  268,  269 
in  pregnancy,  268 
in  stress,  260,  261,  262,  268 
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in  thyroid-mediated  responses,  260,  261, 
268 

in  virus  infection,  261,  263,  268 
Differentiation 

hemopoietic  (see  Hemopoietic  differentia¬ 
tion) 

HL  60,  effect  of  opioids  on,  12S-126 
neuronal  (see  Neuronal  differentiation) 
of  hemopoietic  stem  cells,  123-124 
Disease  (see  also  Illness,  Cancer,  Malignancy, 
Carcinoma,  and  specific  disease) 
Alzheimer’s  (see  Alzheimer’s  disease) 
and  aging,  role  of  DHEA,  thyroid  hormones, 
estrogen,  and  hypophysectomy  in, 
260-269 

autoimmune  (see  Autoimmune  disease) 
blood-brain  barrier  and  emotions  relative  to, 
193-194 

immunodeficiency  (see  Immunodeficiency 
diseases  and  AIDS) 

neoplastic  (see  Neoplastic  disease;  also  Can¬ 
cer,  Tumors,  Malignancy) 

Parkinson’s  (see  Parkinson’s  disease) 
role  of  altered  tetrahydrobiopterin  and  bio¬ 
genic  amine  metabolism  in,  129-137 
stress  and  impairment  of  immunological 
functions  relative  to,  140- 147 
Disease,  treatment  of  (see  Treatment,  Therapy, 
and  Clinical  applications) 
Disendocrinopathies,  alterations  of  thymulin 
level  in,  78-79,  80 

Disorders,  autoimmune,  in  aging,  186-187 
DNA 

alteration  of,  by  stress,  21 
repair  of,  role  of,  in  cancer  initiation,  20-21 
synthesis  of 
and  depression,  21 
effect  of  thymectomy  on,  81 
Dopamine,  striatal  (see  Striatal  dopamine) 
Dopamine  autoreceptor  function,  acetylcholi- 
nergic  control  of,  116-117 
Dopamine  receptors 
D,,  loss  of,  during  aging,  171 
striatal  (see  Striatal  dopamine  receptors) 
Dopaminergic  and  cholinergic  reciprocal  in¬ 
hibitory  control,  striatal,  1 10- 1 19 
Dysdifferentiation  hypothesis  of  cancer  and  ag¬ 
ing  as  compared  with  membrane  hy¬ 
pothesis  of  aging,  215-222 
Dysphoric  affect  and  personality  patterns  in 
elderly,  51,  52 

Eae  (see  Experimental  allergic  encephalo¬ 
myelitis) 

Education  of  physicians  in  medical  schools, 
332-333 


Effector  cells  in  MOPC  104E  tumor  study,  32, 
38,  39-40 

Elderly  (see  also  listings  under  Aged,  Aging, 
and  Senescence) 

antibody  formation  in,  250,  252,  255, 
256-257 

autoantibodies  and  tumor  growth  in, 
179-180 

dysphoric  affect  and  personality  patterns  in, 
51,  52 

endorphin  and  psychoinununologic  function 
in,  43-52 

heterohemagglutinin  production  in,  250, 
251,  256-257 

immune  function  in,  43-52,  177-180, 
247-257 

immunoglobulins  in,  255 
natural  killer  cell  activity  in,  44-52 
Thymex-L  and  Thymolip  treatment  for, 
247-257 

thymus  gland  in  immune  response  in, 
179-180 

Elderly  cancer  patients,  emotions  in,  4-12 

Electron  transport 

action  of  opioids  and  retinoic  acid  in, 
125-126 

EMCV,  effect  of  melatonin  on,  142,  144,  145 

Emotional  control  scale,  Courtauld’s,  1 1 

Emotions  (see  also  Behavior,  Personality,  and 
Stress) 

and  blood  brain  barrier,  relative  to  disease, 
193-194 

and  Freud,  relative  to  brain,  189,  193 
angiotensin  receptors  relative  to,  191-192 
as  presence  of  neuropeptide  receptors, 
191-192 

biochemistry  of,  relative  to  neuropeptide 
network  and  brain  receptors,  189-194 
effect  of,  on  immune  system,  325 
in  elderly  cancer  patients,  4-12 
relative  to  AIDS,  189,  193-194 

Encephalomyelitis,  experimental  allergic,  in¬ 
duction  of,  232,  234,  237,  238 

Encephalomyocarditis  virus,  effect  of  mela¬ 
tonin  on  immune  resistance  after,  142, 
144,  145 

Endocrine,  central  nervous  and  immune  sys¬ 
tems,  relationships  between,  313-314, 
315 

Endocrine  environment  in  thymic  involution 
during  aging,  90-95 

Endocrine  modulation  of  aging,  body  temper¬ 
ature  as  factor  in,  269 

Endocrine  system  (see  also  Neuroendocrine 
system) 

APUD  theory  relative  to,  124 
modifications  of  immune  system  by,  72-85 
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Endogenous  opioids  (see  Opioids,  endogenous) 
Endorphin  and  psychoimmunologic  function 
in  elderly,  43-52 

Endorphins  (see  also  Opioids,  endogenous) 
in  pheochromocytomas,  315 
Endorphins,  enkephalins-  (see  Enkephalins-en- 
dorphins) 

beta-Endorphin  and  natural  killer  cells  relative 
to  aging,  49-50,  51,  52 
Enkephalins  (see  also  Opioids) 
methionine  (see  Methionine  enkephalin) 
Enkephalins-endorphins,  endogenous,  prohor¬ 
mones  as  source  of,  313-314 
Environmental  conditions,  vulnerability  of  ag¬ 
ing  persons  to,  4-6,  12 
Environmental  factors 
in  oncogene  model  for  cancer,  108 
relative  to  role  of  pineal  melatonin  in  aging 
and  cancer,  140,  146 
Enzymes,  hepatic  (see  Hepatic  enzymes) 

EOS  (see  Opioid  system,  endogenous) 
Epidemiological  and  experimental  data,  link 
between  cancer  and  aging  in,  107-108 
Epidemiological  aspects  of  aging  and  cancer, 
16-26,  99-108,  177,  325 
Erythrocytes,  biochemical  rearrangements  in 
hvpothalamus  after  administration  of, 
197,  200 

Erythroid,  non,  cells,  band  3  protein  in, 
163-164 
Estrogen(s) 

free  radical  producing,  mutagenic  or  carcin¬ 
ogenic  action  of,  266 
in  disease  and  aging,  260,  265-266,  268 
in  physiological  arrest  of  menopause,  266 
Estrogen  interaction,  hormonal,  and  sexual 
cycle,  265-266 

Estrogen-related  hormones  and  hypophyseal 
function,  269 

Ethnic  origin,  cancer  relative  to,  4,  17,  18,  19, 
22-23 

Europe,  life  expectancy  in,  1,  4,  17 
Evolution,  preservation  of  biochemicals  of 
emotions  throughout,  193 
Exercise,  stimulation  of  natural  killer  cell  and 
beta-endorphin  activity  with,  50,  52 
Experimental  allergic  encephalomyelitis,  effect 
of  Thymolip  and  Thymex-L  on,  232, 
234,  236,  237,  238,  243 
Experimental  and  epidemiological  data,  link 
between  cancer  and  aging  in,  107-108 
Experimental  tumors,  development  of, 
210-211 

Fertilization,  in  vitro,  GnRH  antagonist  in, 
266 

Free  radicals  during  aging,  161-162,  226,  266 


Freud  and  emotions,  relative  to  brain,  189, 193 

C^ammopathies,  monoclonal,  during  aging, 

3,  44 

Genes 

AT,  chromosomal  instability  in  patients 
with,  17 

immunoregulatory,  and  incidence  of  cancer, 
24-25 

Gene  regulation  and  active  oxygen  species,  rel¬ 
ative  to  aging  and  cancer,  218-222 
Genetic  expression 

alteration  of,  and  peroxidation  of  mem¬ 
branes,  221,  222 

in  tetrahydrobiopterin  metabolism,  132-133, 
137 

Genetic  factors 

in  initiation  of  cancer,  17,  20-21 
in  oncogene  model  for  cancer,  108 
Genetic  predisposition  in  coping  with  stress, 
8-9 

Genetically  determined  aging  pattern  in  spe¬ 
cies,  215-216 

GH3  pituitary  cells,  role  of,  in  aging,  92-94 
Gland 

pineal  (see  Pineal  gland) 
pituitary  (see  Pituitary  gland) 
thymus  (see  Thymus  gland) 
thyroid  (see  Thyroid  gland) 

Glucocorticoid  hormones 
age-dependent  responsiveness  of  tissues  to, 
149-154 

in  induction  of  hepatic  enzymes,  149-154 
role  of,  in  neuroimmunomodulation,  329 
Glucocorticoid  receptors 
in  liver,  150-152,  153-154 
and  brain,  during  aging  171 
modulation  of,  from  development  to  aging, 
149-154 

Glycoproteins,  lymphokines  as,  275 
GnRH  antagonist,  effect  of 
in  birth  control  and  in  vitro  fertilization,  266 
on  pituitary  function,  266 
Grafted  bone  marrow,  transplantation  rejec¬ 
tion  of,  301 

Grafting,  neonatal  thymus,  recovery  of  age- 
related  neuroendocrine  unbalance  by, 
84,  85 

Grafts,  thymus  gland  (see  Thymus  gland 
grafts) 

Granulocyte  function  during  aging,  3 
Growth 

and  maturation,  cellular  mechanisms  of  ag¬ 
ing  relative  to,  217-218 
neoplastic  (see  Neoplastic  growth) 

Growth  factors  relative  to  neuropeptide  net¬ 
work,  190 
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Guerin  carcinoma 

biochemical  rearrangements  in  hypothala¬ 
mus  after  transplantation  of,  197-198, 
201 

effect  of  neurohumoral  rearrangements  on, 
201,  204 


behavior,  and  immune  system,  312 
relative  to  dysphoric  affect,  SI,  S2 
Healthy  subjects 
OKT-8  cells  in,  2 

psychological  factors  in  natural  killer  cell 
stimulation  in,  SO- 52 
Helper  T  cells  (see  11;  cells) 

Hemagglutinin(s)  (see  also  Heterohemagglu- 
tinin(s)) 

Hemagglutinin  production  and  piaque-forming 
cell  following  thymectomy,  effect  of 
Thymolip  and  Thymex-L  on,  234,  237, 
239,  243 

Hemagglutinin  titers  and  plaque-forming  cells, 
detection  of,  232,  233 
Hemopoietic  diffe.sntiation 
and  neuropeptides,  328 
regulation  of,  by  opioids,  123-127 
Hemopoietic  function  of  bone  marrow  in  ther¬ 
apy  for  immunodeficiency  diseases,  301 
Hemopoietic  stem  cells,  proliferation  and  dif¬ 
ferentiation  of,  123-124 
Hemopoietic  system 

regulatory  role  of  endogenous  opioids  in, 

124- 126 

relationship  of  neuropeptides  to,  124 
Hepatic  enzymes,  glucocorticoid  induction  of, 
149-154 

Heroin  addicts,  cancer  and  immunity  in,  3 IS 
Heterohemagglutinin(s)  (see  also  Hemagglu- 
tinin(s)) 

production  of,  in  elderly  humans,  following 
Thymolip  and  Thymex-L  treatment, 
250,  251,  256-257 

Hiroshima  bomb  explosion  relative  to  inci¬ 
dence  of  leukemia,  3 

HL  60  differentiation,  effect  of  opioids  on, 

125- 126 
Homeostasis 

immune,  thymus-associated  humoral  mech¬ 
anisms  in,  242-243 

relative  to  bone  marrow  as  morphostatic 
brain,  300-309 

Homeostatic  network,  immune  microenviron¬ 
ment  as,  relative  to  aging,  242-243 
Homeostatic  physiologic  autoantibody,  IgG  as, 
159 

Hormonal  estrogen  interaction  and  sexual 
cycle,  265-266 


Hormonal  treatment 

buffer  hormones  or  state  dependency  in, 
260-269 

thymus  rejuvenation  by,  82-84 
Hormones  (see  also  specific  hormones  and  Neu¬ 
rohormones) 

and  neurotransmitters,  action  of,  with  T- 
cells,  78-79 

anti-stress  (see  Anti-stress  hormone) 
buffer  (see  Buffer  hormones) 

DECO  (see  DECO  hormone) 
estrogen-related  (see  Estrogen-related  hor¬ 
mones) 

following  thymectomy,  80-81 
glucocorticoid  (see  Glucocorticoid  hor¬ 
mones) 

in  carcinoma  of  thyroid,  316 
in  tumors,  315-317 
pineal  (see  Pineal  hormone) 
pituitary  (see  Pituitary  hormones) 
regulation  of  physiologic  functions  by,  dur¬ 
ing  aging,  170-173 

relative  to  neuropeptide  network,  190 
thyroid  (see  Thyroid  hormones) 

Host  defense  mechanisms,  impairment  of,  and 
cancer  treatment,  274,  276-277 
immune,  to  myeloma  MOPC  104E  tumor 
cells,  30-41 

to  interleukin-2,  pathophysiology  of, 
284-285 

Humoral  immune  responses  following  neonatal 
thymectomy,  228-243 

Hydroxylase  cofactor,  tetiahydrobiopterin  as, 
129-137 
Hypersensitivity 

delayed  skin  (see  Delayed  skin  hypersensi¬ 
tivity) 

delayed-type,  to  recall  antigens,  2-3 
Hypersensitivity  reactions,  delayed,  detection 
of  cell-mediated  immunity  by,  249, 
252-253,  255,  257 

Hypophyseal  function,  thyroid  and  estrogen- 
related  hormones,  269 
Hypophysectomy 

and  reversal  of  age-related  pathology, 
266-267,  268-269 

role  of,  in  disease  and  aging,  260,  266-269 
Hypopituitarism 
congenital 

pituitary-immunodeficiency  state  in, 
74-75 

role  of  thymulin  in,  78-79 
Hypothalamus 
and  immunodepression,  209 
biochemical  rearrangements  in 

after  administration  of  ram  erythrocytes, 
197,  200 
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after  transplantation  of  Guerin  carci¬ 
noma,  197-198,  201 

during  development  of  chemically  induced 
tumors,  204-20S 
effect  of 

stimulation  of,  on  1  l-oxycorticosteroid$  in 
carcinogenesis,  207,  209 
transplantation  of  tumor  cells  on,  195-201 
in  cancer,  relative  to  antitumor  resistance, 
195-213 

neurohumoral  rearrangements  in,  202 
role  of,  in  neuroimmunomodulation,  331 
Hypothesis,  Yin-Yang  immune  (see  Yin-Yang 
immime  hypothesis) 

IgG,  IgA,  and  IgM  (see  also  Immunoglobu¬ 
lins) 

IgG 

as  physiologic  homeostatic  autoantibody, 
159 

IgA,  and  IgM  immunoglobulins,  B-cell  com¬ 
partment  relative  to,  3 
in  initiation  of  phagocytosis,  157-159 
IgG  autoantibodies  as  “neo-antigen”  indicator 
on  senescent  cells,  157-159 

IgM 

production  of,  by  MOPC  104E  tumor  cells, 
30,  31,  33-34,  35,  38-41 
response  of,  to  pneumococcal  vaccine,  3 
IL-2  (see  Interleukin-2) 

Illness  (see  also  Cancer,  Malignancy,  Carci¬ 
noma,  and  specific  disease) 
psychosomatic,  during  aging,  2 
Immortality  of  cancer  cells,  329 
Immune  function  (see  also  other  listings  under 
Immune) 

age-related  changes  in,  natural  killer  cells 
relative  to,  44-52 
and  thymus  gland  grafts,  90,  95 
B  and  T  cells  relative  to,  age-related  changes 
in,  44 

effect  of  social  support  on,  6 
in  elderly,  43-52,  177-180,  182-187 
interleukin-2  relative  to  age-related  changes 
in,  44,  49,  51,  52 

relative  to  dysphoric  affect,  51,  52 
relative  to  marital  quality,  5 
relative  to  production  of  T-cells  by  thymus 
gland,  59-60 

relative  to  stress,  22-24,  142-146,  317 
restoration  of,  with  Thymolip  and  Thymex- 
L,  229-243 
role  of 

opioids  in  modulation  of,  during  aging,  49 
thymus  in  development  of,  relative  to  ag¬ 
ing,  228-229,  241-243 
thyroid  in,  265,  268 


Immune  host  response  to  MOPC  104E  mye¬ 
loma  cells,  30-41 

Immune  hypothesis,  Yin-Yang,  of  opioid  neu¬ 
roimmunomodulation,  314-315,  317 
Immune,  neuroendocrinologic,  and  thymic 
functions,  association  of,  in  aging  and 
cancer,  59-109 
Immune  reaction 

and  neurohormone-mediated  defense,  regu¬ 
lation  of,  73 

following  pinealectomy,  291 
Immune  resistance  after  stress  and  EMCV,  ef¬ 
fect  of  melatonin  on,  142,  144,  145 
Immune  response 

and  cancer,  16-26,  29-41,  59-109,  140-147, 
177-180,  195-213,  274-286,  317,  330 
following  neonatal  thymectomy,  228-243 
function  of  thymus  gland  in,  94-95, 
179-180,  247-248,  256-257,  332 
in  leukemia  and  lymphoma,  333 
melatonin  as  physiologic  “up  regulator”  of, 
141,  145-146 

relative  to  defects  in  lymphoid  celk,  88-95 
role  of 

DHEA  in,  264-265,  268 
interleukin-2  in,  90,  91-93 
Thymex-L  and  Thymolipin,  241-243 
to  antigens  and  autoimmune  phenomena 
during  aging,  182-187 
tumor  growth  in  young  organisms  relative 
to,  179-180 
Immune  senescence 
and  interleukin-2,  179-180 
relative  to  tumor  growth  in  elderly  orga¬ 
nisms,  177-180 
Immune  suppression 
age-relat^  changes  in,  185-186 
effect  of,  on  resistance  to  MOPC  104E  tumor 
ceUs,  33-35,  39 

Immune  system  (see  also  other  listings  under 
Immune) 

and  opioid  peptides,  45,  49 
and  pterin  metabolism,  interactions  between, 
135-136,  137 

brain  opioid  receptors  relative  to,  318-319 
effect  of  emotions  on,  325 
efficiency  of,  relative  to  personality  struc¬ 
ture,  22-24 

endogenous  opioids  in  modulation  of,  45-49 
health  and  behavior,  312 
malfunction  of,  Thymolip  and  Thymex-L  in 
treatment  of,  241-243,  256-257 
modifications  of,  by  nervous  system,  72-85 
nervous  system  relative  to,  312-314,  327 
neuroendocrine  system  relative  to,  73,  313 
relative  to  cancer,  16-26,  195-213,  317 
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relative  to  thymus  function,  94-95, 179-180, 
247-248,  256-257,  332 
role  of 

in  aging,  16-26,94-95, 177-180, 182-187, 
247-248,  255-257,  318-319 
pterin  metabolism  in,  134,  135-137 
status  of,  and  sixth  sense,  191 
stress,  cancer,  and  aging,  relationships  be¬ 
tween,  16-26,  317 

Immune,  endocrine,  and  central  nervous  sys¬ 
tems,  relationships  between,  313-314, 
315 

Inunune-neuroendocrine  interactions,  thymus 
in,  73-85 

Immunity  and  cancer  in  heroin  addicts,  315 

Immunity 

cell-mediated,  detection  of,  by  delayed  hy¬ 
persensitivity  reactions,  249,  252-253, 
255,  257 

natural,  augmentation  of,  by  conditioning, 
29-41 

pineal  gland  in  regulation  of,  290-298 
stress,  and  cancer,  1-12,  16-26,  145-146, 
317 

T-cell  mediated,  94-95 
thymus  function  in,  94-95,  179-180, 

247-248,  256-257,  332 

Immunoblotting  technique,  determination  of 
cellular  age  with,  161 

Immimocompetence,  size  of  prohormones  rel¬ 
ative  to,  315 

Immunodeficiency  diseases  {see  also  AIDS) 

Immunodeficiency  diseases 
hemopoietic  function  of  bone  marrow  in 
therapy  for,  301 

Thymolip  and  Thymex-L  in  treatment  of, 
256-257 

Immunodeficiency-pituitary  state  in  congenital 
hypopituitarism,  74-75 

Immunodeficient  AIDS  patients,  interleukin-2 
in  treatment  of,  283 

Immunodepression  and  hypothalamus,  209 

Immunogenic  antigens 
introduction  of,  and  antitumor  resistance, 
201-204 

relative  to  neurohumoral  response,  197, 
199-201 

Immunogerontologic  study  of  Thymolip  and 
Thymex-L,  248,  255-257 

ImmunoglobuUn  levels  in  elderly  humans, 
255 

Immunoglobulins  (see  also  IgG,  IgM,  and  IgA) 
increase  in,  during  aging,  3 

Immunologic  function  (see  also  Psychoimmu- 
nologic  function) 

Immunological  activity,  regulation  of,  neuro- 
hormonal  mechanisms  in,  195-213 


Immunological  functions,  impairment  of,  and 
stress,  relative  to  disease,  140- 147 
Immunological  identity  of  bone  marrow,  302 
Immunological  reactions,  lymphokines  in  reg¬ 
ulation  of,  274-275,  285-286 
Immunological  reactivity  relative  to  carcino¬ 
genesis,  208,  209 

Immunology,  role  of  tetrahydrobiopterin  and 
biogenic  amine  metabolism  in,  129- 137 
Immunomodulation  {see  also  Neuroimmuno- 
modulation) 

methionine  enkephalin  in  control  of,  314 
Immunomodulators,  role  of  opioids  as,  in  can¬ 
cer  and  aging,  312-320 
Immunoregulation 
in  aging,  182-187 
T-cells  in,  186-187 
genes  in,  24-25 
role  of 

interleukins  in,  275,  282-285 
lymphokines  in,  274-285 
melatonin  in,  140-147,  290-298,  329 
thymosin  in,  183-185,  187 
Immunorestorative  effects  of  Thymolip  and 
Thymex-L  in  elderly  humans,  247-257 
In  vitro  fertilization  {see  Fertilization,  in  vitro) 
Infection 

prevention  of,  Thymolip  and  Thymex-L  in, 
256 

susceptibility  to,  during  aging,  2-3 
virus  {see  Virus  infection) 

Informational  substances,  neuropeptides  as, 
190 
Inhibition 

of  chemical  carcinogenesis  and  prolongation 
of  life,  213 

of  potassium  channels,  role  of  DHEA  in, 
263-264,  268 

of  replication,  regulation  of  cell  mitosis  by, 
304 

of  tumor  growth  by  hypothalamic  stimula¬ 
tion,  196-197 

Inhibitory  activity,  tumor,  of  bone  marrow  su¬ 
pernatant  in  cancer  therapy,  306-307, 
308 

Interleukins  {see  also  Lymphokines) 
role  of,  in  immunoregulation,  275,  282-285 
Interleukin-2 

and  immune  senescence,  179-180 
as  lymphokine  in  cancer  treatment,  282-285 
in  treatment  of  immunodeficient  AIDS 
patients,  283 

production  of,  3,  182-184 
receptors  for,  2 

relative  to  age-related  changes  in  immune 
function,  44,  49,  51,  52 
role  of 
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in  immune  response,  90,  91-93 
in  T  cell  progression,  256 
Intervention  in  aging,  prospects  for,  215-322 
Iron  metabolism,  role  of  thyroid  in,  265 

ICiller  cells 

lymphokine-activated,  and  interleukin-2, 
282,  284 

natural  (see  Natural  killer  cells) 

XjAK  cells  '^d  interleukin-2,  282,  284 
LDL  in  atherosclerosis  studies,  269 
Leukemia 

Hiroshima  bomb  explosion  relative  to,  3 

immune  responses  in,  333 
Leukocyte  and  lymphocyte  subpopulations  rel¬ 
ative  to  melatonin  treatment  in  meta¬ 
static  cancer  patients,  293, 296, 297, 298 
Life 

of  neurons,  senescent  cell  antigen  in, 
155-156 

prolongation  of,  and  inhibition  of  chemical 
carcinogenesis,  213 
Life  expectancy  in  Europe,  1,  4,  17 
Life  situations,  adverse,  polycythemia  vera  on¬ 
set  relative  to,  9-11 

Life  span  of  vertebrates,  cell  removal  during, 
155-166 

Ligand  binding,  opioid,  on  neuroblastoma, 
315-316 

Lipid  and  protein  fractions  from  thymus  in 
restoration  of  immune  responses, 
228-243,  247-257 

Lipid  metabolism,  etfect  of  DHEA  on,  261, 
263,  268 

Liver,  glucocorticoid  receptors  in,  150-152, 
153-154,  171 

Liver  cytosols  in  glucocorticoid  receptor  com¬ 
plexes,  150-154 

Living  system,  integration  of  calcium  in, 
329-330 

LK  (see  Lymphokines) 

Longevity  and  aging  in  mammals,  DHAC  and 
MHA,  comparison  of,  in,  222 
Lymph  nodes,  effect  of  Thymolip  on,  237,  241, 
243 

Lymphoblast  transmission,  decrease  in,  during 
bereavement,  5 

Lymphocytes  (see  also  White  blood  cells) 

and  pineal  gland  functions,  regulation  be¬ 
tween,  in  cancer,  290-298 

B-,  during  aging,  3 

coculture  of,  with  MOPC  104E  tumor  cells, 
32-33 

in  cancer,  influence  of  melatonin  on, 
290-298 

of  elderly,  chromosome  fragility  in,  178 


T-  and  B-,  in  elderly  humans,  following 
treatment  with  ThymoUp  and  Thymex- 
L,  240,  242,  255-257 

Lymphocyte  activation  and  lymphokines,  275, 
276-277,  280,  281-283 

Lymphocyte  and  leukocyte  subpopulations  rel¬ 
ative  to  melatonin  treatment  in  meta¬ 
static  cancer  patients,  293, 296, 297, 298 
Lymphocyte  factors,  non-antibody,  lympho¬ 
kines  as,  in  regulation  of  immunological 
response,  274-275 
Lymphoid  ceils  (see  also  T-cells) 
secretion  of  lymphokines  by,  301 
Lymphokine(s) 

and  lymphocyte  activation,  275,  276-277, 
280,  281-283 

as  non-antibody  protein  or  glycoproteins, 
275 

in  neoplastic  disease  and  cancer  treatment, 
274-286,  333 
mixed-activity,  278-282 
in  regulation  of  immunological  reactions, 
274-286 

interleukin-2  as,  282-285 
relative  to  neuropeptide  network,  190 
relative  to  recall  antigen  sensitivity,  279 
secretion  of,  by  lymphoid  cells,  301 
Lymphokine-activated  killer  cells  and  interleu¬ 
kin-2,  282,  284 

Lymphoma,  immune  responses  in,  333 

^^alignancy,  bereavement  as  factor  in  onset 
of,  5 

Malignant  melanoma,  administration  of 
mixed-activity  lymphokines  in,  280 
Mammals 

aging  and  cancer  in,  216-222,  226 
comparison  of  DHAC  and  MHA  in,  222 
Mapping 

of  neuropeptide  receptors,  192-193 
of  senescent  cell  antigen,  159-161 
Marital  status  of  cancer  patients,  5 
Marriage  as  stress  buffer,  immune  function  rel¬ 
ative  to,  5 

Marrow,  bone  (see  Bone  marrow) 
Mathematical  model  of  cancer  incidence, 
101-106 
Maturation 

and  growth,  cellular  mechanisms  of  aging 
relative  to,  217-218 
thymic  (see  Thymic  maturation) 
Maturative  steps  of  immune  and  neuroendo¬ 
crine  systems,  73 

Medical  schools,  education  of  physicians  in, 
332-333 

Medicine,  models  of,  in  aging  and  cancer  de¬ 
velopment,  226 
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Melanoma 

malignant,  administration  of  mixed-activity 
lymphokines  in,  280 

methionine  enkephalin  relative  to  growth 
rate  of,  317 

Melatonin  (see  also  Pineal  hormone) 
and  NK  activity  in  humans,  291,  292 
and  pineal  gland,  immunoregulatory  role  of, 
329 

as  anti-stress  hormone,  142-145 
as  buffer  hormone,  268 
as  physiologic  “up  regulator’’  of  immune 
response,  141,  145-146 
as  pineal  hormone  in  cancer  therapy, 
290-298,  333 
effect  of 

on  immune  resistance  after  stress  and 
EMCV,  142,  144,  145 
on  life  span,  146-147 
on  lymphocyte  functions  in  cancer, 
290-298 

on  restraint-anxiety  stress  and  antibody 
production,  141,  142-143,  145 
on  thymus  gland,  142-143,  145 
on  tumor  necrotic  factor,  297 
regulatory  role  of 
in  aging  and  cancer,  140-147 
in  endogenous  opioid  system,  141-142, 
145 

Melatonin-lymphocyte  interactions  in  human 
cancer,  291,  293-298 
Melatonin  production 
circadian,  and  pineal  gland,  relative  to  aging, 
142-147 

role  of  tetrahydrobiopterin  in,  129 
Melatonin  treatment 

in  metastatic  cancer  patients,  293,  296,  297, 
298 

prolongation  of  life  by,  146- 147 
Membrane 

cell  (see  Cell  membrane) 
of  aged  red  blood  cells,  senescent  cell  antigen 
in,  158 

Membrane  hypothesis  of  aging  as  compared 
with  dysdifferentiation  hypothesis  of 
aging  and  cancer,  215-222 
Menopause,  use  of  estrogen  in  physiological 
arrest  of,  266 

Metabolic  regulatory  processes 
autoantibodies  in,  157-159 
of  thyroid  hormone  DECO  hormone  relative 
to,  267 
Metabolism 

biogenic  amine  (see  Biogenic  amine  metab¬ 
olism) 

catecholamine  (see  Catecholamine  metabo¬ 
lism) 


cell  membrane  (see  Cell  membrane  metab¬ 
olism) 

collagen  (see  Collagen  metabolism) 
iron  (see  Iron  metabolism) 
lipid  (see  Lipid  metabolism) 
pterin  (see  Pterin  metabolism) 
tetrahydrobiopterin  (see  Tetrahydrobiop¬ 
terin  metabolism) 

Metastasis  of  tumor  growth  relative  to  aging, 
178-179 

Metastatic  cancer  patients,  melatonin  treat¬ 
ment  in,  293,  296,  297,  298 
Methionine  enkephalin 
clinical  application  of,  in  AIDS  and  cancer 
patients,  314,  319 
in  breast  tumors,  317 
in  control  of  immunomodulation,  314 
relative  to  growth  rate  of  melanoma,  317 
therapy  with,  313-314,  319 
MHA  (see  also  Membrane  hypothesis  of  aging) 
and  DHAC,  comparison  of,  in  mammals, 
222 

Microenvironment,  immune  (see  Immune  mi¬ 
croenvironment  ) 

Mitosis,  cell,  regulation  of,  304 
Mixed-activity  lymphokines  (see  Lympho¬ 
kines,  mixed-activity) 

Model 

for  study  of  oxidation,  vitamin  E  deficiency 
as,  161-162 

mathematical,  of  cancer  incidence,  101-106 
oncogene  (see  Oncogene  model  for  cancer) 
Modulation  (see  specific  area) 

Molecular  oxygen,  reduction  of,  in  cellular  ag¬ 
ing,  217 

Moloney  sarcoma  and  neurohumoral  rear¬ 
rangements,  201,  202,  203 
Monoclonal  gammopathies  during  aging,  3, 44 
Monocytes,  neuropeptide  receptors  on,  192 
MOPC  104E  tumor  cells 
coculture  of  lymphocytes  with,  32-33 
conditioning  of,  with  camphor  and  poly  I:C, 
33-34,  39-41 

effect  of  immune  suppression  on  resistance 
to,  33-35,  39 

IgM  production  by,  30,  31,  33-34,  35,  38-41 
regulation  of  tumor  growth  of,  30-41 
MOPC  104E  tumor  study 
effector  cells  in,  32,  38,  39-40 
spleen  cells  in,  31-32,  34,  36-38,  40-41 
thymectomy  in,  31,  39 

“Morphostatic  brain,”  bone  marrow  as,  for 
control  of  neoplastic  growth,  300-309, 
333 
Mortality 

cancer  (see  Cancer  mortality) 
role  of,  in  cancer  and  aging,  99- 108 
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Motor  behavior,  function  of  striatal  dopamine 
receptors  in,  114-115 

Motor  performance,  decline  of,  in  aging, 
110-119 

Motor  tasks,  cerebellar  involvement  in,  328 
Murine  plasmacytoma,  regulation  of,  29-41 
Mutagenesis,  free  radicals  in,  161,  266 
c-Myc  oncogene,  relation  of,  to  cancer  and  ag¬ 
ing,  218-219 

Myeloma  cells  (see  also  MOPC  104E  cells) 
immune  host  response  to,  30-41 

^^atural  immunity,  augmentation  of,  by  con¬ 
ditioning,  29-41 
Natural  killer  cell(s) 

and  beta-endorphin  relative  to  aging,  49-50, 
51,  52 

and  melatonin  in  humans,  291,  292 
conditioning  of,  325-326 
endogenous  opioids  relative  to,  45,  49 
in  elderly,  44-52 

modulation  of,  in  cancer  prevention  and 
therapy,  45 

psychological  factors  in  stimulation  of,  in 
healthy  subjects,  50-52 
relative  to  age-related  changes  in  immune 
function,  44-52 

suppression  of,  in  bereavement,  317 
“Neo-antigen”  indicator  on  senescent  cells, 
IgG  autoantibodies  as,  157-159 
Neonatal  thymectomy  (see  Thymectomy,  neo¬ 
natal) 

Neoplastic  disease  (see  also  Cancer,  Tumors, 
and  Malignancy) 

therapeutic  potential  of  lymphokines  in, 
274-286 

Neoplastic  growth,  bone  marrow  as  “mor- 
phostatic  brain”  for,  300-309 
Neopterin  excretion  in  AIDS  and  ARC,  135 
Nerve-related  function  of  acetylcholinesterase 
in  thymus,  59-70 

Nervous  and  endocrine  systems,  modifications 
of  immune  systems  by,  72-85 
Nervous  and  immune  systems,  relationships 
between,  312-314,  327 

Nervous  system  (see  also  Neuroendocrine  sys¬ 
tem) 

APUD  theory  relative  to,  124 
central  (see  Central  nervous  system) 

Neural  brain,  bone  marrow  relative  to, 
302-303 

Neuroblastoma,  opioid  ligand  binding  on, 
315-316 

Neurochemical  and  neuropeptide  context, 
AIDS  virus  and  VIP  in,  193-194 
Neurochemical  network  as  biochemical  basis 
of  emotion,  189-194 


Neuroendocrine  action  of  DECO  hormone  rel¬ 
ative  to  aging,  267-268 
Neuroendocrine  and  immune  systems,  relation 
of,  73,  313 

Neuroendocrine  function,  tetrahydrobiopterin 
in,  134-135,  137 

Neuroendocrine  network,  influence  of  thymus 
on,  72-85 

Neuroendocrine  system  (see  also  Endocrine 
system  and  Nervous  system) 
Neuroendocrine  system 
pineal  gland  as  modulator  of,  140-141, 
146-147 

tetrahydrobiopterin  biosynthesis  in,  129-137 
Neuroendocrine,  thymic  and  immune  func¬ 
tions 

association  of,  in  aging  and  cancer,  59- 109 
role  of  thymulin  in,  78-79,  82^4 
Neuroendocrine  unbalance,  recovery  of,  by 
neonatal  thymus  grafting,  84,  85 
Neuro^ormonal  mechanisms  in  regulation  of 
immunological  and  antitumoral  activ¬ 
ity,  73,  195-213 

Neurohormones  (see  also  Hormones) 
antigens  as  possible  receptors  for,  124 
Neurohumoral  rearrangements 
and  Moloney  sarcoma,  201,  202,  203 
effect  of,  on  tumor  survival,  relative  to 
Guerin  carcinoma,  201,  204 
in  hypothalamus,  202 

Neurohumoral  response,  immunogenicity  of 
antigens  relative  to,  197,  199-201 
Neurohumoral  status,  influence  of,  on  chemi¬ 
cally  induced  tumors,  205-210 
Neurohumoral  systems,  function  of,  in  carci¬ 
nogenesis,  204-205,  208,  209 
Neuroimmunomodulation 
as  expanding  conceptual  universe,  335 
opioid,  Yin-Yang  immune  hypothesis  of, 
314-315,  317 
role  of 

glucocorticoids  in,  329 
hypothalamus  in,  331 
lipid  fractions  of  thymic  extracts  in,  332 
Neuronal  cell  formation,  329 
Neuronal  differentiation,  senescent  cell  anti¬ 
gen,  and  band  3  protein  relative  to  ag¬ 
ing,  164-166 

Neuronal  function,  alteration  of,  in  aging, 
111-119 

Neurons,  life  and  death  of,  role  of  senescent 
cell  antigen  in,  155-166 
Neuropeptides  (see  also  Peptides) 
Neuropeptides 

and  hemopoietic  differentiation,  328 
and  mediation  of  chemotaxis,  192 
as  informational  substances,  190 
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health,  and  disease,  relative  to  AIDS, 
193-194 

relationship  of,  to  hemopoietic  system,  124 
specificity  of  receptor  recognition  molecules, 
relative  to,  190 
Neuropeptide  network 
brain/body,  189-194 

neuropeptides,  hormones,  lymphokines,  and 
growth  factors  with  regard  to,  190 
relative  to  AIDS,  189,  193-194 
Neuropeptide  receptors 
emotions  as  presence  of,  191-192 
in  brain,  and  production  of  emotions, 
1%-191 

mapping  studies  of,  192-193 
on  monocytes,  192 

Neuropsychiatry,  role  of  tetrahydrobiopterin 
and  biogenic  amine  metabolism  in, 
129-137 

Neuroreceptors  in  spinal  cord,  191 
Neurotransmitters 

and  hormones,  action  of,  with  T-cells,  78-79 
regulation  of  physiologic  functions  by,  dur¬ 
ing  aging,  170-173 

NIM  approach  to  psychosocial  elements  in  ag¬ 
ing  and  cancer,  1-S8 

Non-antibody  lymphocyte  factors,  lympho¬ 
kines  as,  274-27S 

Non-antibody  proteins,  lymphokines  as,  275 
Non-erythroid  cells,  band  3  protein  in,  163- 164 

Obesity,  role  of  DHEA  in,  261,  262,  268, 
269 

ll-OCS  (see  11-Oxy corticosteroid) 

OKT-8  cells  in  healthy  subjects,  2 
Oncogene,  c-myc,  relation  of,  to  aging  and  can¬ 
cer,  218-219 

Oncogene  model  for  cancer,  environmental, 
and  genetic  factors  in,  108 
Oncology,  biobehavioral,  relative  to  stress,  7-9 
Opioids  (see  also  specific  compounds.  Endor¬ 
phins,  and  Enkephalins) 
and  receptors,  brain  levels  of,  during  aging, 
318 

as  immunomodulators,  role  of,  in  disease 
and  aging,  45-49,  312-320 
effect  of 

electron  transport  on,  125-126 
on  HL  60  differentiation,  125-126 
endogenous  (see  also  Endorphins) 
and  modulation  of  tumor  growth,  45 
effect  of,  on  hemopoietic  differentiation, 
125-127 

function  of,  in  modulation  of  immune  sys¬ 
tem,  45-49 

levels  of,  and  stress,  125,  127 


natural  killer  cell  activity  relative  to,  45, 
49 

regulatory  role  of,  in  hemopoietic  system, 
124-126 

regulation  of  hemopoietic  differentiation  by, 
123-127 

Opioid  ligand  binding  on  neuroblastoma, 
315-316 

Opioid  neuroimmunomodulation,  Yin- Yang 
immune  hypothesis  of  314-315,  317 
Opioid  peptides  and  immune  system,  45,  49 
Opioid  prohormones  in  cancer  and  tumors,  rel¬ 
ative  to  aging,  315,  316,  318 
Opioid  receptors 

brain,  relative  to  immune  system  during  ag¬ 
ing,  318-319 
of  HL60,  126 

Opioid  system,  endogenous,  role  of  melatonin 
in  restoration  of,  141-142,  145 
Ovalbumin 

effect  of  Thymolip  and  Thymex-L  on  skin 
hypersensitivity  reaction  to,  234,  235, 
237,  243 

sensitization  with,  232,  234,  235 
Oxidation,  vitamin  E  deficiency  as  model  for 
study  of,  161-162 
1 1-Oxy corticosteroids  in  blood 
during  carcinogenesis,  197,  199,  201,  202, 
206,  207,  209,  210 
indication  of  stress  by,  201,  202 
Oxygen,  molecular,  reduction  of,  in,  cellular 
aging,  217 

Oxygen  species,  active,  and  gene  regulation, 
relative  to  aging,  218-222 

arental  loss  in  childhood,  cancer  patients 
with,  5 

Parkinson’s  disease,  inhibition  of  cholinergic 
activity  in,  112 

Pathologic  changes  during  aging,  1-2 
Pathology,  age-related,  reversal  of,  and  hypo- 
physectomy,  266-267,  268-269 
Pathophysiology 
of  lymphokines,  274-275 
of  responses  of  host  to  interleukin-2, 
284-285 

Pathways  of  neurologic  and  immune  system 
interaction,  312-314 

Patients  (see  also  specific  disease  or  condition) 
AT  gene  and  breast  cancer  in,  chromosomal 
instability  in,  17 
cancer 

and  AIDS,  methionine  enkephalin  treat¬ 
ment  of,  314,  319 
elderly  emotions  in,  4-12 
marital  status  of,  5 
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survival  in,  22-26 
with  parental  loss  in  childhood,  S 
Pavlovian  conditioning  of  natural  immunity  on 
survival,  40-41 

Peak  3  as  bone  marrow  derived  factor,  305-307 
Peptides  (see  also  Neuropeptides,  Opioid  pep¬ 
tides,  and  Thymosin  peptides) 

Peptide  messenger  molecules,  124 
Permeability,  potassium,  in  cell  membrane,  rel¬ 
ative  to  aging,  220 

Peroxidation  of  membranes  and  alteration  of 
gene  expression,  221,  222 
Personality  {see  also  Behavior) 
cancer,  and  survival,  22-26 
patterns  of,  in  elderly,  relative  to  dysphoric 
affect,  51,  52 

structure  of,  immune  system  efficiency  rel¬ 
ative  to,  22-24 

PFC  {see  Plaque-forming  cells) 

Phagocytosis,  IgG  in  initiation  of,  157-159 
Phenylketonuria,  atypical  {see  PKU) 
Pheochromocytomas,  endorphins  in,  315 
Physical  stress,  stimulation  of  natural  killer  cell 
and  beta-endorphin  activity  with,  50, 52 
Physicians,  education  of,  in  medical  schools, 
332-333 

Physiologic  function 

of  DHEA  as  buffer  hormone,  260-265, 
268-269 

regulation  of,  by  hormones  and  neurotrans¬ 
mitters  during  aging,  170-173 
role  of  thyroid  in,  260,  265,  268 
Physiologic  homeostatic  autoantibody,  IgG  as, 
159 

Physiologic  “up  regulator”  of  immune  re¬ 
sponse,  melatonin  as,  141,  145-146 
Physiological  arrest  of  menopause,  use  of  es¬ 
trogen  in,  266 

Physiological  control  of  cancer  with  bone  mar¬ 
row  cells,  308 

Physiological  processes,  cellular  mechanisms 
in  age-dependent  decline  of,  216-222 
Physiological  senescence,  role  of  central  ner¬ 
vous  system  in,  110-214 
Pineal  gland 

and  melatonin,  142-147,  329 
as  modulator  of  neuroendocrine  system, 
140-141,  146-147 

functions  of,  and  lymphocytes,  regulation 
between,  in  cancer,  290-298 
in  regulation  of  immunity,  290-298 
Pineal  hormone  {see  also  Melatonin) 
in  cancer  therapy,  290-298 
Pinealectomy,  immune  reactions  following, 
291 

Pituitary  cells,  GH3,  in  thymic  growth  during 
aging,  92-94 


Pituitary  glands 

function  of  effect  of  clomiphene  and  GnRH 
antagonist  on,  266 

involvement  of,  in  postthymectomy  wasting 
syndrome,  74-77,  80 
prohormones  in,  316 

Pituitary  hormones  and  thymic  growth,  91 
Pituitary-immunodeficiency  state  in  congenital 
hypopituitarism,  74-75 
Pituitary-thymus  connection  during  aging, 
88-95 

PKC,  activity  of,  role  of  T-cells  in,  89-90 
PKU 

and  biogenic  amine  metabolism,  132-134, 
137 

relative  to  tetrahydrobiopterin  biosynthesis, 
130,  132-133,  136,  137 
Plaque-forming  cells  and  hemagglutinin  pnt- 
duction  following  thymectomy,  effect  of 
Thymolip  and  Thymex-L  on,  234,  237, 
239,  243 

Plaque-forming  cells  and  hemagglutinin  titers, 
detection  of,  232,  233 

Plasmacytoma  {see  also  MOPC  104E  tumor 
cells) 

murine,  regulation  of,  29-41 
Pneumococcal  vaccine  and  IgM  response,  3 
Poly  I:C  and  camphor,  conditioning  of  MOPC 
104E  tumor  cells  with,  33-34,  39-41 
Polycythemia  vera,  onset  of,  relative  to  adverse 
life  situations,  9-11 

Post-receptor  changes  during  aging,  171-173 
Postthymectomy  {see  also  Thymectomy) 
Postthymectomy  wasting  syndrome,  pituitary 
involvement  in,  during  aging,  74-77,  80 
Potassium  channels,  role  of  DHEA  in  inhibi¬ 
tion  of,  263-264,  268 

Potassium  permeability  in  cell  membrane  rel¬ 
ative  to  aging,  220 
Pregnancy,  role  of  DHEA  in,  268 
Prohormones 

and  relationship  between  central  nervous, 
endocrine,  and  immune  systems, 
313-314,  315 

as  source  of  endogenous  enkephalins-endor- 
phins,  313-314 
in  carcinoma  of  thyroid,  316 
in  pituitary  gland,  316 
in  tumors  and  cancer,  315-317 
opioid 

aging,  and  stress,  318 
in  brain  tumors,  316 

size  of,  relative  to  immunocompetence,  315 
Prolactin 

release  of,  and  thymic  hormones,  91 
role  of,  in  behavioral  improvements  in  se¬ 
nescence,  118 
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Prolongation  of  life  by  melatonin  treatment, 
146-147 

Prostaglandin  Ej,  production  of,  during  aging, 
2,  3 

Protein  and  lipid  fractions  from  thymus  in  res¬ 
toration  of  immune  responses,  228-243, 
247-257 

Protein  kinase  C  activity,  role  of  T-cells  in, 
89-90 

Protein  turnover  in  aging,  relative  to  cell  mem¬ 
brane  metabolism  and  enzyme  produc¬ 
tion,  221 
Proteins 

band  3  (see  Band  3  proteins) 
non-antibody,  lymphokines  as,  275 
Psychoimmunologic  and  endorphin  function  in 
elderly,  43-52 

Psychological  factors  in  natural  killer  cell  stim¬ 
ulation  in  healthy  subjects,  50-52 
Psychoneuroimmunology 
and  brain  tumors,  316 
and  prohormones,  relationship  between, 
313-314 

Psychosocial  elements  in  aging,  stress,  and  can¬ 
cer,  NIM  approach  to,  1-58 
Psychosocial  stress 
demographic  relative  to,  1,  2 
of  aging,  4-6 

Psychosomatic  illness  during  aging,  2 
Pterin  metabolism,  function  of,  in  immune  sys¬ 
tem  and  aging,  134,  135-137 

^(a  (see  Retinoic  acid) 

Radicals,  oxygen  free  (see  Oxygen  free  radi¬ 
cals) 

Recall  antigens 

delayed  skin  hypersensitivity  to,  252-254, 
255,  256-257 

delayed-type  hypersensitivity  to,  2-3 
sensitivity  of,  relative  to  lymphokines,  279 
Receptor(s)  (see  specific  receptor(s)  and  au- 
toreceptor(s)) 

/3-adrenergic  (see  /3-Adrenergic  receptors) 
and  opioids,  brain  levels  of,  during  aging, 
318 

angiotensin  (see  Angiotensin  receptors) 
autoradiography  of,  as  receptor  analyzing 
technique,  190-191 
brain  (see  Brain  receptors) 
brain  opioid,  relative  to  immune  system  dur- 
.  ing  aging,  318-319 
D,  (see  D|  receptors) 

Dj  dopamine  (see  D2  dopamine  receptors) 
dopamine  (see  Dopamine  receptors) 
for  interleukin-2,  2 
for  neurohormones,  antigens  as,  124 
glucocorticoid  (see  Glucocorticoid  receptor) 


neuropeptide  (see  Neuropeptide  receptors) 
opioid  (see  Opioid  receptors) 

T-cell  (see  T-cell  receptor) 

Receptor  analyzing  technique,  autoradiogra¬ 
phy  as,  190-191 

Receptor  changes  during  aging,  171-173 
Receptor  recognition  molecules,  specificity  of, 
relative  to  neuropeptides,  190 
Red  blood  cells  (see  also  Erythrocytes) 
aged,  senescent  cell  antigen  in  membrane  of, 
158 

effect  of  vitamin  E  deficiency  on  anion  trans¬ 
port  in,  160-162 

Regeneration,  tissue  (see  Tissue  regeneration) 
Regulating  factors,  bone  marrow,  301-302, 
303,  304 
Regulation 

between  lymphocytes  and  pineal  gland  func¬ 
tions  in  cancer,  290-298 
gene  (see  Gene  regulation) 
of  cell  mitosis  by  inhibition  of  replication, 
304 

of  hemopoietic  differentiation  by  opioids, 
123-127 

of  immune  reaction 
lymphokines  in,  274-275,  285-286 
neurohormonal  mechanisms  in,  73, 
195-213 

of  immunity,  pineal  gland  in,  290-298 
of  murine  plasmacytoma,  29-41 
of  physiologic  functions  by  hormones  and 
neurotransmitters  during  aging, 
170-173 

of  tetrahydrobiopterin  biosynthesis,  132 
of  tumor  growth  by  conditioning,  29-41 
Regulatory  mechanism,  autoantibodies  as,  in 
metabolic  processes,  157-159 
Regulatory  role 

of  endogenous  opioids  in  hemopoietic  sys¬ 
tem,  124-126 

of  pineal  melatonin  in  cancer  and  aging, 
140-147 

Rejuvenation  in  older  animals  following  hy- 
pophysectomy,  266-267,  268-269 
Replication 

cell  (see  Cell  replication) 
regulation  of  cell  mitosis  by  inhibition  of, 
304 

Restraint-anxiety  stress,  effect  of  melatonin  on, 
142-143 

Retinoic  acid,  action  of,  in  electron  transport, 
125-126 

RNA  synthesis  during  aging,  220,  221 

Sarcoma,  Moloney  (see  Moloney  sarcoma) 
Schools,  medical  (see  Medical  schools) 
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Secretion  of  lymphokines  by  lymphoid  cells, 
301 

Senescence  {see  also  Age,  Elderly,  Aged,  and 
Aging) 

alteration  of  cerebellum  in,  1 19 
altered  striatal  cholinergic-dopaminergic  in¬ 
teractions  in,  116-119 
antibody  in,  2 

physiological,  role  of  central  nervous  system 
in,  110-214 

role  of  prolactin  in,  118 
Senescent  cell  antigen 
and  band  3  protein,  relative  to  aging,  ISS, 
156,  157,  158,  159-166 
in  Alzheimer’s  disease,  164 
in  membrane  of  aged  red  blood  cells,  158 
mapping  of,  159-161 

role  of,  in  life  and  death  of  neurons,  155- 166 
Senescent  cells 

IgG  in  initiation  of  phagocytosis  of,  157-159 
IgG  autoantibodies  on,  157-159 
Sensitization  with  ovalbumin,  232,  234,  235 
Serotonin  and  catecholamine  and  tetrahydro- 
biopterin  metabolism,  interaction  be¬ 
tween,  130-131 

Sex  steroid,  DHEA  in  synthesis  of,  260,  268 
Sexual  cycle  and  hormonal  estrogen  interac¬ 
tion,  265-266 

Sixth  sense  and  statm  of  immune  system,  191 
Skin  allograft,  232,  237,  238 
rejection  of,  after  neonatal  thymectomy,  237, 
238 

Skin  hypersensitivity,  delayed,  to  recall  anti¬ 
gens,  252-254,  255,  256-257 
Skin  hypersensitivity  reaction,  delayed,  effect 
of  Thymolip  relative  to  plaque-forming 
cell  response  and  hemagglutinin  pro¬ 
duction,  239 

Skin  hypersensitivity  reaction  to  ovalbumin, 
effect  of  Thymolip  and  Thymex-L  on, 
234,  235,  237,  243 

Skin  reactions  relative  to  administration  of 
mixed-activity  lymphokines,  278-279 
Social  networks,  mitigation  of  stress  with,  5,  6 
Social  support,  effect  of,  on  immune  function, 
6 

Species,  genetically  determined  aging  pattern 
in,  215-216 

Spinal  cord,  neuroreceptors  in,  191 
Spleen,  effect  of  Thymolip  on,  237,  241,  243 
Spleen  cells  in  MOPC  104E  tumor  study, 
31-32,  34,  36-38,  40-41 
State  dependency  in  hormonal  intervention, 
260-269 

Stem  cells,  hemopoietic,  proliferation  and  dif¬ 
ferentiation  of,  123-124 
Steroid,  sex  (see  Sex  steroid) 


Stomach  cancer,  age-adjusted  incidence  rates 
of,  18 

Stored  cells,  IgG  in  initiation  of  phagocytosis 
of,  157-159 

Stress 

aging 

and  cancer 

psychosocial  aspects  of,  1-12 
immune  system  relative  to,  1-12,  16-26 
alteration  of  DNA  by,  21 
and  age 

virus-induced  cancer  relative  to,  25-26 
relative  to  opioid  prohormones,  318 
and  cortisone,  effect  of,  on  thymus  and  T- 
cell  production,  68 

and  depression  of  immune  function,  22-24 
and  endogenous  opioid  levels,  125,  127 
and  impairment  of  immunological  functions 
relative  to  disease,  140- 147 
as  stimulus,  326-327 
bereavement  as,  4-5 
biobehavioral  oncology  relative  to,  7-9 
blood  ll-OCS  content  as  indication  of,  201, 
202 

effect  of  melatonin  on  immune  resistance 
after,  142,  144,  145 

genetic  predisposition  in  coping  with,  8-9 
immunity,  and  cancer,  1-58,  317 
immunological  effects  of,  relative  to  aging, 
22-24,  145-146 

mitigation  of,  with  social  networks,  5,  6 
physical,  stimulation  of  natural  killer  cell 
and  beta-endorphin  activity  with,  50,  52 
psychosocial 
aging,  and  cancer,  1-58 
demographics  relative  to,  1,  2 
relative  to  type  C  behavior  and  cancer  prone¬ 
ness,  7-9,  12 

restraint-anxiety,  effect  of  melatonin  on, 
142-143,  145 

role  of  DHEA  in,  260,  261,  262,  268 
Stress  buffer,  marriage  as,  5 
Striatal  cholinergic-dopaminergic  interactions, 
altered,  in  senescence,  116-117 
Striatal  dopamine  receptor(s) 
density  of,  relative  to  motor  performance, 
117-119 

function  of,  in  aging  and  motor  behavior, 
114-115 

Striatal  dopamine  synthesis,  tyrosine  hydrox¬ 
ylase  modulation  of,  116 
Striatal  dopaminergic  and  cholinergic  recip¬ 
rocal  inhibitory  control,  1 10- 1 19 
Stromboli  i.v.  cocktail,  324,  329,  332,  335 
Subconscious  processes,  brain  cells  involved  in, 
193 

Suppression  of  NK  cells  in  bereavement,  317 
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Suppressor  T  cells  (see  Ts  cells) 

Survival 

in  cancer  patients,  personality  relative  to, 
22-26 

Pavlovian  conditioning  of  natural  immunity 
on,  40-41 

Sympathoadrenal  system 
activation  of.  and  catecholamine  metabolism 
during  carcinogenesis,  205,  212-213 
effect  of  transplantation  of  tumor  cells  on, 
195-201 

in  cancer,  relative  to  antitumor  resistance, 
195-213 

Syndrome 

acquired  immune  deficiency  (see  AIDS) 
Cushing’s  (see  Cushing’s  syndrome) 

Synthesis  (see  specific  process) 

DNA  (see  DNA  synthesis) 

RNA  (see  RNA  synthesis) 
sex  steroid  (see  Sex  steroid  synthesis) 
striatal  dopamine  (see  Striatal  dopamine  syn¬ 
thesis) 

System  (see  specific  system) 

'I'-cell  functions,  immunregulatory,  age-re¬ 
lated  modulation  of,  186-187 

T-cell  mediated  immunity  and  regeneration  of 
thymus  gland,  94-95 

T-cell  production  and  thymus,  effect  of  stress 
and  cortisone  on,  68 

T-cell  progression,  role  of  interleukin-2  in,  256 

T-cell  proliferation  responses  to  antigens,  2 

T-cell  receptor  complex,  transcription  of,  and 
aging,  89 

T-cell  response,  role  of  GH3  pituitary  cells  in, 
during  aging,  92-94 

T-cells  (see  also  T-lymphocytes  and  Lymphoid 
cells) 
and  B-celb 

relative  to  age-related  changes  in  immune 
function,  44 

subsets  of,  in  elderly  humans,  following 
treatment  with  Thymolip  and  Thymex- 
L,  250,  254-257 
and  rate  of  tumor  growth,  180 
and  thymosin  peptides  relative  to  aging, 
183-184,  187 

antigen-activated,  melatonin  as  anti-stress 
hormone  relative  to,  142- 143 
defects  in 

relative  to  aging,  88-95 

relative  to  antigen  recognition,  89-90 
production  of,  by  thymus  gland  relative  to 
immune  function,  59-60 
relative  to  hormones  and  neurotransmitters, 
78-79 

relative  to  thymic  maturation,  2-3 


role  of,  in  protein  kinase  C  activity,  89-90 
T-lymphocytes  (see  also  T-cells) 

T  lymphocytes 

and  B-lymphocytes,  in  elderly  humans,  var¬ 
iations  in,  following  treatment  with 
Thymolip  and  Thymex-L,  255-257 
subsets  of,  and  white  blood  cells,  effect  of 
Thymolip  and  Thymex-L  on,  237,  240, 
241-243 

T4  lymphocytes,  effect  of  Thymolip  and  Thy¬ 
mex-L  on,  240,  242 

Tasks,  motor,  cerebellar  involvement  in,  328 
Tc  cells,  activity  of,  during  aging,  184- 185, 187 
TCR  complex  (see  T-cell  receptor  complex) 
Temperature,  body,  as  factor  in  endocrine 
modulation  of  aging,  269 
T  etrahydrobiopterin 

and  catecholamine  and  serotonin  metabo¬ 
lism,  interaction  between,  130-131 
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